showed that cell volume, mass, RNA, DNA and the number of nuclei per cell in Salmonella typhimurium were nearly constant for a given medium at 37 and 25X, despite the 2 fold faster growth rate at 37°C. The relative constancy of these parameters with respect to each other therefore suggests that these components have nearly equal temperature characteristics-that is, that their rates of function are affected approximately to the same extent by temperature.
The second generalization is that over this temperature range, the rate of cell growth can be described by the same relationship developed by Arrhenius to describe the temperature dependence of individual, simple chemical reactions (Ingraham and Marr, 1963) . This fact has never been fully accounted for by cell theory. The integration of the myriad reactions of a cell into a single parameter (the growth rate), which can be described by a relationship developed for a single reaction, is usually attributed either to some one "master reaction" being growth rate-limiting over this range (Ng, lngraham and Marr, 1962) A culture of strain NC3 was grown in fully synthetic rich medium minus isoleucine, leucine and valine in steady state. A culture was grown at 28°C (k. 0.89 hr -') and split into four culture flasks, and these were then shifted to 42°C (k, 1.93 hr -I), 39°C (k, 1.89 hrr'), 36°C (k, 1.54 hr-') and 33°C (k, 1.30 hr-'). The temperature shifts of all four cultures were carried out at the same time and labeled as described in Cells were grown as described in Figure 1 and labeled, and the calculations were made as described in Table I . Symbols are as described in Figure 1 . 
NC3
Cells were grown as described in Figure 1 and labeled, and the calculations were made as described in Table 1 . Symbols are as described in Figure  1 . The alphanumeric designations are described in Table 1 . Note the changing ordinate scales for some of the polypeptides.
tial rates of synthesis of 2-50 fold, while five polypeptides responded in a manner similar to the aminoacyl-tRNA synthetases, EF-G and EF-Ts. All polypeptides except F178, showed the most dramatic response (either upward or downward) upon shifting the culture to 42°C.
From an experiment similar to the one described in Table 1, polypeptide B56.5 was found to have a relative differential rate at 36"C, approximately 1.5 times that at 28°C (45 min after the shift), while polypeptide F84.1 had a rate 3.5 times as fast (data not shown). By integrating the rates of synthesis in the transient period, an accumulation curve can be constructed.
Such a curve for polypeptide 856.5 ( Figure  4) illustrates the rapidity with which the accelerated rate of synthesis permits the attainment of the new steady state level of this polypeptide: 75% by 10 min and 100% by 15 min (half-generation) after the shift. This was also true for polypeptide F84.1 (data not shown). The data in this figure were calculated from the relative differential rates of synthesis of polypeptide 856.5 in a temperature shift from 28 to 36°C. (The experimental data were similar to those depicted in Table 1 in preparation), it seemed possible that ppGpp might have a role in these responses. Figure  6 shows the accumulation of ppGpp following a temperature shift from 28 to 42°C using rich medium which lacked isoleucine, leucine and valine (see Experimental Procedures), and the reduced accumulation when this medium was supplemented with these three additional amino acids. Table 1 . Three generations prior to the temperature shift to 42"C, the culture was split, and 0.1 times the "normal" amount of isoleucine, leucine and valine was added to half. Calculations were performed as described in Table 1 it is possible that the temperature shifts affect energy production, perhaps even energy charge ratio (Atkinson, 1969 
